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of the Acad.Sei. Ukrainian SSR considered the study of the process 
of heat oxchange and the hydro-dynamics of flow of a film of 


condensate. 


Cand.Tech.Sci. 0.A. Kremnev, cf the Institute of Thermal 


Engineering of the Acad.Sei. Ukrainian SSR gave the results of an 
experimental investigation of heat and mass exchange in models of air, 


and water coolers used in deep mines. 


Cand.Tech.Sei. K.1. Reznikovich 


reported on a theoretical solution of the problem of calculating the 


parameters of a cooled steam gas mixture. 


Engineer A.L- Satanovskiy 


reported on ‘Heat exchange during air-water evaporative cooling of 


equipment’. 


Engineer L.I. Gel'man of the Central Boiler Turbine 


Institute reported about investigations on heat transfer during 


condensation of mercury vapour on a steel wall. 


Dotsent V.F. 


Yanchenko of the Ural Polytechnical Institute, Cand.Tech.Sci. 0.A. 
Kirennev, Dr.Tech.Sei. L.D. Berman and V.A. Smirnov of the Power 


Institute Acad.Sci. Ukrainian § 


SR contributed to the discussion. 


The session noted the need for further development of investigations 


of combined processes of heat and mass exchanges 


further development 


of study of heat exchange during change of aggregate conditions cf 


promising new working substances; 


a profound study of the 


relationships and mechanism of the process of heat exchange and the 


production of data for practical c 
for the design of new power pliant. 


Card 6/7 


alculations, and recommendations 


The session directed the 
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Sessicn on heat exchange during change of aggregate state of matter. §4-3-23/25 


attention of the Acad.Seci. U.S.S.2. and Gosplan U.S.S.R. to the need 
for rapid study of the physical properties of new working 
substances. It was decided to call a session devoted to cunvective 
heat exchange in uniform media in Leningrad, in 1959. 


AVALLASLE: Librrry of Conpuress, 
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SOV/61-59-16-57311 
Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 16, p 245 (USSR) 


AUTHORS : ~Kutateladze, S.5., Moskvicheva, V.N. 


TITLE: The Application of Gammascopy for Studying the Hydrodynamic Conditions of 
the Liquid-Liquid System 


FERIODICAL: V sb.: Teplotekhn, 1 gidrodinamika, Vol 4. Moscow-Leningrad, Gosener- 
goizdat, 1958, pp 12-15 


ABSTRACT: The structure of flows has been studied by means of Y-rays at the passage 
of a lighter liquid through a heavier liquid in the water-mercury system 
| in a column with perforated plate. The presence of complex changes in the 
| structure of the flow has been noted in the experiments, when the lighter 
liquid reaches a certain motion speed: first, mercury is split into small 
drops which are suspended in the water flow and later on a stronger dis- 
persion of mercury is observed and its removal from the colum. It has 
been noted that the changes in the structure of the flow and the degree of 
their stability are connected with the stability of the surface film of 
the heavier phase and consequently with the presence in the system of sur- 
face-active substances and finely-dispersed suspended matter, 
Card 1/1 V. Gertsovskiy. 
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$07/858-59-5-4/4 
: Sehvdiieore oe 
AUTIORS: Kutateludze, S. S., Borishanskis, Vo Mey -ioviKov, 4. I., 
J nis, . . 


TIGLE : Supplementary Table: "Liquid etullie Hout Qarries"(Prilozhentya: 
Znidkonetullicheskiye teplonositeli) 


PERIODICAL: Atonnaya enerpiya, 175%, Supplement 5, Inserted Yetween 
pp 108 and 109 (USSR) 


ABSTRACT: This is a supplement to table 12.1 (pp 172-173) and the 
exnlnnaution of the positions 1 - 33 on the draving 12.1 
(pp 177) in connection with the paper publighed in Atounaya 
onerriya, 1958, Supplemene “Ur 2. “he table contuings data on 
physical properties of metallic heat carriers. There is 1 table. 


Card 1/1 
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89-4-5-3/26 
AUTHORS: cutateladze, S. S., Borishanskiy, V. i., Novikov, I. I. 
TILYLE: Hent Transfer to Liquid Metals ( Teploobnen v zhidkikh 
netallalkh) 
PERIODICAL: Atonnaya Energiya, 1958, Vol. 4, ilr 5, 
pp. 422 - 436 ( USSR) 
AUSTRACT: Fron forcign and Sovict references a survey of data is 
Civen that have ao yet been obtained on the heat exchany:e 
beLween solid surfaces and a flow of molten metal. Particular- . 


ly the experinental data of the heat transfer to liquid ne- 

tala are given if these metals flow in lonz or short tubes 

in plane slits. The availab'e d:ta for the following cases 

are also ziven: The tubes or plates nre longitudinally couted 

by liquified metal; cylinders sre flowed around tranovorsely; 

there is free convection; a condensation of the-vapor of the 

liquid metal occurs. As heat carriers,nercury, an eutectic alloy 

f lead and bisauth, sodium and codiunm-potassiun are used. The 
Card 1/2 influence od admixtures to theso heat carriers on their heat 


PER ps eas FeO Seee 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927910014-8" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927910014-8 


2 3 Ft) SEI DiS Te befeat aOR ete Be ene Cac cakes Ba ash Doses Dae Pe eR bs UES) Chat US Aaa Nae ee be ae A ne Pee 


_Meat Transfer to Liquid Metais 89-4-5-3/26 
transferring capacity is investigated. The respective formulae 


are derived for the heat transfer in various cases.T:ere are 
11 figures, 2 tables and 30 roferences, 14 of which are Sovict. 


SULMITVED: Novenber 4, 1957 
AVAILABLE: Library of Congress 


1. Liquid metals—Heat transfer 
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57-28-4~-28/39 


AUTHOR: Kutateladze. S. S, 
OA, 
TITLE: Heat-~Emission During the Flow of Liquid Metals in a Tube and 


on a Plate (Teplootdacha pri techenii zhidkogo metalla v 
trube i na plastine) : 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958,Vol.28, Np 4,pp.848-854 
(USSR) : ae OS 


ABSTRACT: Some problems of the heat-exchange theory in media with 
Pr €1 are treated here. The formula (!) for the relation 
of the turbulent heat-conduc tivity to the factcr of the 
molecular heat conductivity in a flow in a circular tube 
shows that when Pr € 1 the molecular heat-conductivity is 
comparable with the turbulent one; even in the center of 
flow. O, the other hand the tubulent heat-conductivity can’ 


stabilized turbulent flow when Pr-»O the Quantity Nu tends 

toward a certain constant value. Thig value, however, ig 

higher than that in a laminar flow with a parabolic distri- 
Card 1/3 bution of velocity. The high heat conductivity of the liquid 
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57 28-4 -28/39 ; 
Heat Saission During the Flow of Liquid Metala in a Tube and on a Plate 


metals also leads to the fact that the heat-content of the 
volumes displaced due to turbulent pulsations is by way of 
mixture more rapidly dispersed i.e. when PrK 1 EC 1 
applies. (€ denotes the factor of dissinilarity of the dis- 
persion of motion- and heat-quantities in the case of a 
displaceaent of the "turbulent mole" (a reciprocal quantity 
to Prandti's number )). In a general case thefactor de-~ 
pends on the number Pr and on the nondinensional distance 
from the wall » + It as shown that for nolten metals as 
weil in laminar as in turbulent flows Nu @Y (Pe. L/D) 
holds. The shape of this function depends on the hydrodynamic 
proceas (regime) in the flow. At present reliable experi- 
merztal data exist according to which & anounts to about 
0 4. - The specific heat and density are very salishtly 
dependent on temperature. The factor of heat conductivity 
more markedly changes with temperature. When Pr = 0 the in- 
fluence of the temperature-function of this factor upon 
the heat emission in liquid metals is highest. In the in- 
veotigation of the flow round a plate in a longitudinal 
direction the author starts from equation (14) and shows 
Card 2/3 that the tendency 
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Heat-Emission During the Flow of Liquid Metals in a Tube and on a Plate 


Pr-0 ee —-> 1.6 pr!/2 prevails. 
W 


3 denotes the thickness of the hy drodynamic boundary layer. 
W denotas the thickness of the boundary-heat~layer. 


In the case of a free convection in liquid metals the essential 
influence of the molewlar heat-conductivity extends into 

the turbulent domain of the flow. It has to be taken into 
account here that the velocity-field in the domain of the 
largest part of the boundary -heat--layer Mainly depends on 

the forces of inertia. There are 3 figures, 1 table, and 

2 references, 2 of which are Soviet, 


SUBNIY2ED + Augaut 30. 1956 
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TimrideMetal Heat a Media, by 5.5. Hutateladze (and ers) 
‘ork, Consultants Rureau, 1959. 
1.9 p, diagrs Ses graphs, tables 


Bnerey 1GS Gy iO. ae pearly aceite, sa Nek gepaitert 
ane lated fren the original Russian: “Unidvocetellicheskiye teplonos F 
Translat ’ 


(surplement ef the Soviet dournel of 
A ald a » - 


Moscow, Lo58, 
“in jography: P. W7-wh, 
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KUTATEIADZE, 8.5. 


Critical heat streane in the flow of a wotting fluid with a 

mucleus not heated up to the temperature of saturation. Nauch. 

dokl.vyssshkoly; amerg. no.2:229-239 '59. (MIRA 1381) 
(Hydrodynamics ) 
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TITLE} 


of Heat Transfer - . 
Voi 1p 255-254 USSR) 
ICAL Atomnaya energiya, 1959, Voi 7, Nr 3, PP 
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On the Influence of an Interna, Heat Source on the 
coefficient is found to be not great and tc te affective Only 
atw} 1. Thera are 1 figure and 2 references, 1 ef whicn ta 
Soviet. 


SUBMITTED: December 12, 1958 
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GUKASOVA, Yekaterina Aleksandrovna; ZHUKOVSKIY, Mikhail Isaakovich; 
ZAVADOVSKIY, Anatoliy Mikhaylovich; ZYSINA~MOLOZHEN, Larisa 
Mikhaylowna; SKNAR', Nikolay Akimovich; TYRYSHKIN, Ysevolod 
Georgiyevich; ZHUKOYSKIY, ¥.5., prof., doktor tekhn.nauk, red.;: 
KUTATELADZE, 5.5., prof., doktor tekhn.nauk, red.; ZHITNIKOVA, 
0.5., tokhn. red, 


{Aerodynamic improvement of bladed Spparatus of steam and gas 
turbines] Aerodinamicheskoe sovershenstvovanie lopatochnykh 
apparatov parovykh 1 gasovykh turbin. Pod red. ¥.S,Zhukovskogo 
1 S.S.Kutateladze. Moskva, Gos,enorg,izd~vo, 1960, 340 p. 
(MIRA 13:7) 
(Steam turbines) (Gas turbines) 
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Effect of the temperature factor on subsonic turbulent p2¢ flow. 
PMTF no.1:129-132 Mysve '60. (MERA 14:8) 


1. Institut teplofiziki Sibirskogo otdeleniya AN SSSR. 
(Gas flow) (Turbulence) -* 
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KUTATELADZE, S.S.3 LEONT'YEV, A.I. 
(UTATELADZE ) 960 


Turbulent friction on a flat plate in paar gas ny 
PNTIF no4143~48 N-D '60. \} f : 
Skin friction (Aerodynamics 
Gas dynamics) 
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KUTATELADZE, §,5., profs, doktor tekhn.nauk; VINMIKOV, A.A., inzh. 


Grceph for calculating the heat conductivity of plates, cylinders, . 
and spheres with linear variation in the temperature of the axternal 
medium. Izv. vys. ucheb. save; onerg. 3 no.8:85-97 Ag '60, 

(MIRA 13:9) 


1. TSentral'nyy nauchno-isoledovatel'skiy kotloturbinyy institut 
im. I.1.Polzunova. 
(Heat--Conduction) 
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AUL HORS: Kutateladze, 3+ Sey Bobrovicn, G. i. . 


, 4 wad 
m yoo d in gonoralizing expesa~ 
SLE doation of the similarity metho 0 
Set dae data ovstained for the critical heat fluxes dna 
vodling liquid 


PEPIODICAL: Atomnaya onerziyo, Ve Jy No- 6, 1960, 493-49 | 
‘ iden form a votiin m or bubsie 

7: Cooling of surfaces by liquids Be ca ane aotaee aaa 

(which complicate tho heat transfer cone ¥ Tee ae 

investigated various tinos. The. present Oe eae Pat 

contributes to this problea. There ara Seca S a eres cee 

occurrence of a crisia during bubdble-forning 98 ee oe 

been formulated by G. N. Kruzhilin. Accorsing seni e 

first critical density of the neat flux ts Serer s. = 

as the heat transfer during pubble boiling, 4 .G0y oS 

tne heat flux is described by the function 
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Apylication of ne similarity... 3102/5242 f 
Kruzhilin has suggested the following onpirical forsule Tor culculaving 
T*. 222g0, 8h { Risows “yo ae (r *54,145,9, 80 * 
Yerdt aye 00 


The other hypothesis, which has been suggested by Kutatciacse, asous 3 
thit’ the crisis at boiling is qualitatively a separate event. 7 
ig related to the disturbance of the hyurodynamie atagility of the t.06 
phiso boundary layer, which occurs when a critical rite of gtean 

t4on hap been reached. This hypothesio saxc3 4t possibla ¢ 
nurber of formulas by employing the similarity theory. Acc : / 
hydrodynamic theory, cep cae Mit, seus. “iflj aI 


deseribes the boiling of a non-viscous saturated Liquid hav 

« volume. (2) and (3) satisfy the test results, althougn one 

- obtained empirically and the other theoretically. (2} may be chan 
0.32 


au Lod * _ i ; x 0.50 . mE Oven 
TOeFT, Oe 14,0+64,0-08,0-08 0.14/44 uj y+? 


calculated that way. The numerical results are csompilec is 4 table. 
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KUIALELADZE, 3.8., LEONTYEV, A. I. 


"Approximate methods of Heat Transfer and Friction Calculation at Turbulent 
Motion of a Compressible gas." 


Report submitted for the Conference on Heat and Mass Transfer, Minsk, 
BSSR, 1961. 
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(Heat transfor in boiling; Conforence on Hoat and Hass jransfer, 
Minsk, January 23-27, 1961] Teploobmen pri kipenils covesi.chanie 
po teplo-i massoobmenu, g. Minsk, 23-27 ianvaria 1961 g. Minsk, 
1961. 37 pe. (MIRA 15:2) 
(Heat—Transmission) (Ebullition) 
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¢/124/62/000/009/018/026 


Lh 2950 A001/A101 
Zia AOS 
AUTHORS : Kutateladze, S- s., Burakov, B. A. 
TITLE: Critical heat loads at free convection and forced motion of a boiling 


and underheated "Dowtherm" (dauterm) 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 9, 1962, TT - 78, abstract 98933 
(In collection: “Vopr. teplootdachi 1 gidravliki davukhfazn. sred’, 
Moscow - Leningrad, Gosenergoizdat, 1961, 56 - 74) 


TEXT: Large-scale experiments were conducted on vertical and horizontal 
steel tubes of d = 6 mm in diameter and 1 = 200 - 300 mn long at pressures of 10 
and 1 atm, during boiling and underheating uP to 120°C. An experimental graph, &~ . \ 


table and the following equations are given: 
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Critical heat loads at free convection and... A001/A101 


The experiments were carried out at flow ina rectangular aperture of 20 x 120 nm, 
1 = 2,000 mm on a plate 5 ~ 16 mm wide, 155 mm long and 1 mm thick, on a rod of 

| d » 1 - 2 mm, and on a tube of 3 mm in outer diameter, t of the wall was not 
measured. Pressure was atmospheric, flow speed was 1.2 - 5 m/sec, underheating 
was 20 - 120°C. No effect of the shape and size of the heating surface on Gor 
was discovered. 


P. I. Povarnin 


[Abstracter's note: Complete translation] 
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$/693/61 /000/000/005/007 
. 2 308 
ab 56° D207 /D30 
AU PHOR Kut ateladze, S.S- 
file: Heat transfer in film condensation of vapor yaside a hort 
zontal tube 
SOURCE Kutateladze, SoS ed., Voyrosy teplnotdacht } gidravilile: 
dvukhfaznykb sred; Sbornik atatey, Muscow, Gosenergoredat, 
1961, 138,155 
THX, There are three characteristics of condensat von inside a hor: zontal 


tubc 1) At moderate steam velocities a stream of condensate is formed at 
the bottom of the tube; 2) the principal motion of stean 1s papendicular 
to the force of gravity acting on the condensate which funs down from the 
upper part of the tube; 3) in the upper part of the tube gravity tends to 
separate the condensate film from the wall against the forces of surface 
tension and of viscosity. The flow of condensate film becomes more and 
more axial as the velocity head of vapor increases until the effect ot 
gravity can be neglected. The author presents results (for low nd high 


cara(/3) 7 
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§/693,/61/000/000//005/007 
Heat transfer ir film D207 /D502 


pressure vapors} which he obtained together with POE. Koretiovich and b.P 
Kur pevev. tnoall) cases the author yuves Che mean (for the whele tube) 
raveffierent of heat transfer which he found to aperease roughly with the 
square root of heat load. A single tube horizontal evaporator was used. 
The experimental tube angide it was fed with a slichtly superheated vapor. 
Absence of arr was ensured by evaporation. Results are erven for brass 
and exodigzed iron tubes. Free flow of water in herizental circular chan 
nels (half tutes) was also tested, for which the dimensiontess depth of 


water in terms of the equivalent Reynolds oumber (for Ro SGOO) 18 given. 
et: 


In the tigh pressure tests, stainless steel tubes of 10 and VF oma dramet er 
and 2000 and 4000 nm long were used. The followin quant: ties were 
measured Amount of condensed primary steam, heat content of wet (5 to 7% 
dey) steam at the outlet of experimental tube, parameters of the primary 
and secondary steam, temperature at various points of the tube. Phe 
secordury condensate was returned to the boiling water on the evaporator 
tuve. Before testing, steam at YO atm was blowe through the tube tf expel 
atre Pest pressures varved from 30 to 90 atm and tie heat flux fron 
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10” to 10° keal/m= hr. Heat transfer round the tube was nearly uniform 
Pieving that the effect of gravity was small. oA formula is derived for 
turbulent flow of the condensate. There are 7 figures, 6 tables and 6 
reterences. 4 Soviet-bloc and 2 non-Soviet-bloc. The references to the 
English-language publications read as follows” R. Potter and S, Potel, 
Refrigerating Engineering, May 1956; W. Akkers, H, Deans and 0. Crosser, 
Choniacal Enminecring Progress, 1958, no. 10, 


ag 
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5/114/61/000/001/004/009 

£E194/E355 

I Gave 

AUTHOR : Kutateladze, 5 5); Doctor of Technical Sciences, 
professor 


TITLE: Influence of Rate of Circulation on the Heat-transfer 
Coefficient During Boiling in Tubes 


FERIODICAL: Energomashinostroyenlye. 1961. No. 1 
pp. 12 - 15 


TEXT: This article integrates the results of other authors 

: and proposes a simple interpolation formula to allow for the : 
combined influence on the intensity of heat transfer of forced i, 
convection and the process of steam generation ‘ 
In steam boilers, atomic reactors and other steam-ralsing rs 


equipment the process of boiling in tubes takes place under 
conditions of a certain speed of circulation of the Liquid 

1t has been known for a long time that under certain conditions 
the rate of circulation and the process of steam generation 
have a mutual influence on the heat-transfer coerficient 
However, many workers have shown that with a hich rate of heat 
flux the speed of circulation has practically no influence on 
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Intluence of Rate of Circulation on the Heat trate 
Coefficient During Boiling in Tubes 


the intensity of heat transfer during boiling Ciredee coadr tion. 
of natural circulation there 18 an opt kimum condi tied ot 

operation of an evaporator tor which practically th whole ot 

the heating surface is generating steam and the heat transfer 
relationships are close to those of developed borlso. ina 

large volume. Many authors have found that speed ot tf low 

either has no influence or was automatically allowed tor by 
coefticients of proportionality. Formulac given tes a number of 
authors are quoted to bear out this statement 

Thus, there is a region of rate of heat tlow in which the 
heat-transfer coefficient during poiling 18 pmeticall-. 
independent of the rate ot flow of lieerd at any rate when 

it does not depend on the steam ronts: -bothe f bow Thais reghon 
is termed the region of developed be: : lm thes cane heat 
transter during bo1ling in tubes as | ned by wosvetem oot 
criteria, as per Eq (8) 
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Influence of Rate of Circulation on the Heat-transfer 
Coefficient During Boiling in Tubes 


As the process of boiling develops, its influence on the 

boundary layer becomes more and more important. Finally, 

the movement of liquid in the layer adjacent to the walls 

due to the formation, growth and breakaway of steam bubbles. 
becomes much more important than the effect of the mean flow 

of the steam-liquid mixture as a whole, 

It has been proposed, to a first approximation, to assess 

the influence of forced circulation and the process of steam 
formation by the ratio of the heat-transfer coefticient oy 
corresponding to convective heat exchange without boiling Vy 
(a) to that for convective heat exchange with developed : 
boiling (a0,) . A simple interpolation formula that 

satisfies the necessary conditions 18s of the form: 
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Influence of Rate of Circulation on the Heat -transtfer > 
CoefticiencDuring Boiling in Tubes 


Experimental results are quoted for particular conditions of 
tlow in pipes combined with heat transfer which af expressions 
(7) and (12) are valid, should lie on straight lines in the 
system of coordinates given by expresston (14) 

The results are plotted in Fig. 3% and it will be seen that 

the linearity is satisfactory for practical puposes when on 

in Eq. (12) is 2. 

Further results are then quoted and it 18 toncladed that the 
combined influence of rate of circulation and the process of 
boiling on the heat-transfer -oerticient may be represented by 
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Influence of Rate of Circulation on the Heat-transter 
Coefficient During Boiling in Tubes 


the interpolation formula (12) The exinting limited 

experimental data on the botling of water in tubes indicates 

that the value of nin this formula equals 2 . which 138 
convenient for practical calculations. The heat-transfer 
coefficient during developed boiling in tubes 15 described by 
expression (7), which is of the same type as thos applicable 

to boiling ina large volume There is need for further . 
careful experimental study of how the combined intluence of wi 
organised flow of liquid in the process of steam formation A 
affects the heat transfer, Acknowledgments are made to ’ 
T.G. Filippova and Ya.A. Mitsel: for assistance in 

calculations. There are 6 figures and 15 reterences 

14 Soviet and 1 non-Soviet. 
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(Oo 106 aun 2607 760) s/170 61/004/006/Cv2/015 
B129/B212 
/, 9000 
AUTHORS: Kutateladze, S. S+s Leont'yev, A. Ls 
TITLE: Resistance and heat transfer in 4 turbulent boundary layer 
of a compressed gas and the calculation of friction and heat 


transfer 
PERIODICAL: Inzhenerno-fizioheskly ghurnal, Ve 4) nO 6, 1961, 33-41 


TEXT: A method based on the laws of friction and heat transfer is brought 

to calculate the friction and the heat transfer in a turbulent boundery 

layer of a compressed gas. The theoretical law is found for the resist- 

ance and the heat transfer for the turbulent boundary layer of such a gas 

and the relative effects of heat transfer and compressibility on friction : 
and heat transfer are calculated. This makes it possible %o simplify \ 
methods of solving integral relations of the boundary layer of the coo- 
pressed gas for the forming of streamlines with longitudinal velocity 
gradient and temperature gradient in regions, which are at & certain dis- 
tance from the separation point. In a detailed investigation the foraula i 
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Resistance and heat transfer ... B129/B212 
ey, ee Se 
cq ree (PP IYI 11,6 cy, / 2) 
x esin 2(4 = 5) es _ 
ar so ; = 
Vira? — Ge +44) +d 9) (20) | 
me Q(y* —IN6Ve,2+r8A4 ie 
TS ar GR NOTE AD + CE | 


is derived for the friction of a turbulent boundary layer of a compressed 
Mg. 3 brings a comparison of the data obtained with (20) and ex- : 


which are taken from an earlier paper of the authors 
It 


Gas. 
perimental results 
(PUTF. no. 4, 1960). The data agree well for M = 10 and a ~ 0.16. 
4s shown that even in the first approximation the theoretical forsula is 
satisfuctory for calculacving the effect of the Reynolds number on the rela- 
tive change of the friction coefficient with the temperature factor. all 
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Resistance and heat transfer ... B129/B212 


experimental data agree with the theoretical calculation within the linits 
of measuring accuracy, Using the law of conservation for the turbulence 
constant it can be extended to the transition from the laminar boundary 
layor to the developed turbulent one. Here, it should be borrin mind 
that in general a great accuracy of the calculation formulas will not de 
requirec in the transition zone, so far as its characteristics are not 
stable by their nature. There are 4 figures and 14 references: 7 Soviet- 
bloc and 7 non-Soviet-bloc. The moat important references to English- 
language publications read as follows: Eckert &., Trans. ASME 78, 1273, 
1956; Ven Driest, F. Aeron. Sci., 19, 55, 1952. 


ASSOCIATION: Institut teplofiziki Sibirskogo otdeleniya AN SSSR, Moskva 
(Institute of Heat Physics of the Siterian Department of | 
AS USSR, Moscow) Ni 


PRESENTED: March 18, 1964 
———— 
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KITATELADZE, S.S., doktor trkhn.nauk, prof.; KONSETOV, V.V., inzh. 


| Heat exchange during the condensation of steam in vertic sul pipes. 
| Izv. vys. ucheb. zav.:; energ. 4% no.t1:63-€9 N ‘1. (MIRA 14:12) 


1. TSentral'nyy nauchno-issledovatel'ckly kotloturtinnyy institut 
imeni I.1.Polzunova. 
(Heat-~Iransmission) (Steam) (Stearpipes) 
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AUTHOR: Kutateladze, 8.8. 
TITLE: Heat exchange in boiling 
SOURCE: Teplo- 1 eadsoperenoe: t. 2; Teplo- i massoperenos pri fazovykh i 


kKhimicheskikh prevrashcheniyakh. Ed. by A.V. Lykov and B.M. Smol'- 
skiy. Minsk, Izd-vo AN BSSR, 1962. 44 - 59 


TET: This 1s a survey on boiling-heat transfer dealing with some special 
problems of fundamental importance in nucleate boiling and the generalization of 
‘the results of experimental work. With reference to the author's ow papers and 
those of other sclentific workers, Eastern and Western, various Problems are’ dis- 5 
eussed, such as the origin of vapor bubbles, rate of Growth ¢@ the water vapor ne 
tubbla, the first critical density of the thermal flow in tubes and channels, 
the critical density of flow on free convection in a great liquid volume,. the 
influense of forced convection on heat exchange for nucleate boiling in tubes, 
and the heat exchange in developed nucleate boiling. There are 6 figures. 
ASSOCIATION: Institut teplofiziki SO AN SSSR (Institute of Thermophysics of the 
Siberian Department of the AS USSR) 
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Kurateladze, Samson Semenovich; Leont'yev Aleksandr Ivanovich 


The curbulent boundary Layer of compressible gas (Turbulentny*Y po- 

granichny*y sloy szhimayemogo gaza) Novosibirsk, Izd-vo Sib. otd. 

AN SSSR, 1962. 179 Pe *{lluse, biblio. Brraté slip inserted. 

1560 copies printed. Sponsoring agency’ Akademfya nauk SSSRe 
Sipirskoye otdelentyee 


TOPLC TAGS: curbulent poundary layers compressible gas flow, boundary 
layer theory 


PURPOSE AND COVERAGE! This book is intended for scientific workers, 
aerodynamic engineers, thermophysicists, and students of advanced 
courses in these specialities. It may also be used a8 4 handbook 
for practical calculations in design bureaus. The book presents 
a rurbulent-boundary~Layer theory of & compressible B45- The 
theory 16 based on the investigation of relative variations of 
coefficients of friction and heat transfer with {ncrease in Mach 
number, the heat transfer factor, and the wall permeability factor. 


The existence of the Limiting lew corresponding to rather high 
g nearly total selfomodeling of relative varia~ 
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tions of friction and heat transfer coefficients is demonstrated, 
Simple engineering methods are proposed for the solution of heat- 
transfer problems in turbulent flow over solid bodies. The- 
orectical and experimental data are compared, The Prandtl@Karman 

and Taylor semiempirtcal theory of near-wall turbulence wae used 

to explain the existence of the logarithmic velocity profile in 
{sothermal fluid flow at weak pressure gradients over impermea- 


ble surfaces, 
TABLE OF CONTENTS [Abridged]: 
Foreword «= 3 
Conventional symbols <= 7 


Ch. I. Basic turbulent-boundary~layer equations <= 13 


Ch. Il, Resistance and heat-transfer laws -= 24 
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VITAMIN, Lyudmila Aleksandrovna; KATSIEL'SO!, Boris Davidovick; FALEYEYV, 
Il'ya Isaakovich; KUTATELADZE,S.S., red.; SOCOLEVA,Ye.M., texhn.red, 
(Atomization of liquids by spray nozzles} Rasjylivanie zhidkosti 
forsunkami., Pod red. S.S.Kutateladze. Moskva, Gosenergoizdat, 
1962. 263 p. (MIRA 15:7) 
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LYKOV, A.V., akademik, red.; SMOL'SKIY, B.M., prof., red.; KUTATELADZE, 
&,5,, prof., red.; PALEYEV, I.I., prof., red.; EL'PERIN, I.T., 
kand, tekhn, nauk, red.; TIMOFEYEV, L., red. izd-va; VOLOKHANOVICH,I., 
tekhn. red. 


{Heat and mass transfer]Teplo- 1 massoperonos; doklady. Pod ob- 
shohei red. A.V.Lykova 1 B.M.Smol'skogo. Minsk, Izd-vo Akad. 
nauk BSSR. Vol.2,{Heat and mass transfer during phase transitions 
and chemical transformations]Teplo- 4 massoperenos pri fazovykh i 
khimicheskikh prevrashchenidakh. 1962. 377 p. (MIRA 16:3) 


1. Vsesoyuznoye soveshchaniye po teplo- 1 massootmenu. lst. ; 
Minsk, 1961. 2. Akademiya nauk Belorusskoy SSR (for Lykov). 
(Heat--Tranamission) (Mass transfer) 
(Phase rule and equilibrium) 
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Nee eye WORISUAISKTY V.Me; QUSINA, L.M., doktor tekhn. nauk, 
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ONISHCHENKO, R.N., red. izd-vas MITARCHUK, G.A., red. ; 
SHCHETININA, L.V., tekhn. red. 


(Fundamontals of the heat transfer theory] Sey ee 
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(Heat~Transmission) 
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Sr 3johrovich, G.1., Gogonin, Tele, Kutatelodze, S.S.,_. 
and Mostvichuva, V.N. (Novosibirsk) 


beers Cmitieal haat flux in tho boiling of binary mixturos 


pay COLLAR: Zamuarnal priicladoy mekhaniki 1 tekhnicheskoy fiziki, 
no.4, 1962, 108-111 oF 


rey: The work of Wm. Wijk et al (Ref. 2: Chem. Enge Sci. 1956, 

yol.5) is disoussed. A dotailed description of the experimental 
agouratua and inethods of measuring the critical heat flux in boiling 
yinary mixtures ls givene Tho critical heat flux for a mixture of 7 
water and butyl-alcohol roached its maximin at a concentration of 

5-20, alcohol, and the absolute value of tho flux is of the same 

orcor of mgnitude as for pure water. The minimm is reached at a 
soncontint lon of 2-3; alcohol. A mixture of water and ethyl aloohol 
‘gave ofmilar vosults. An 4ncroase of pressure reduces the offect 

of the alcohol concentration on boiling. Tho results are plotted 
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AUTHORS: Kutateladze, S- S.y Leont'!yev, A- I. 
Rutat 


Calculation of a turbulent boundary layer at strong positive 


TITLE: 
pressure gradients 


PERIODICAL: Ingzhenerno-fizicheskly ghurnal, V- 29 9- 1, 19€2 33-41 
oundary layer is calculated on the basis of limiting laws 


TEXT: A turbulent b 
e diffusion zone of a gas flow. The 


of friction and heat exchange in th 
theory of these laws, developed in previous papers by the authors 


(PMTF, no. 44 19605 IFZh, no- 6, 1961), makes 4t possible to analyze the 
effect of the pressure gradient on the turbulent boundary layer: The 
critical parame ters at the point of the turbulent boundary 
layer are determined, and the effec nd compreseibility 
of the gas on these parameters is assessed. t the heat 
exchange is only slightly dependent on the pres 

of variation of Re**. Based on for momentum and 
energy, heat exchange and friction 4 elp of the 
Limiting laws mentioned. Mention is mad 
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(Mekhanika zhidkosati i gaza, - Mechanics of liquids and gases, - x 
Pizmatgiz, M., 1959), L. Ye. Kalikhman (Turbulentnyy progranichnyy sloy 

na krivolineynoy poverkhnosti, obtekayemay gazoa, -Turbulert boundary layer ata 

Curved surface along which a gas flows - QOboron iz, M., 1956), 

L. M. Zysina-Molozhen (ZhTF, XXII, no. 11, 1952), G. M. Bam-Zelikovich 

(Izv. AN SSSR, OTN, no. 12, 1954), and P. XN. Romanenko, A. I. Leont'yev, \ 
A. N. Oblivin (Sb. dokladov mezhvuzovskoy konferentsii po teorii 

teploobmena, 1961). There are 4 figures and 19 references: 11 Soviet and 

& non-Soviet. The three references to English-language publications reid 

as follows: Clauser F, J, Aeron, Sc., 21, no. 2, 1957; Stratford. 

J. Fluid Mech., 5, no, 1, 1-16, 1959; Townsend A. A. J. Fluid Mech., 8, 

no. 1, 143-155, 1960. 


ASSOCIATION: Institut teplofiziki Sibirskogo otdeleniya AN SSSR, ¢. Moskva 
(Institute of Heat Physics of the Siberian Department 
AS USSR, Moscow) 


SUBMITTED: August 7, 1961 
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STREL'TSOV, V.V.3 SHCHUKIN, V.K., REBROV, A.K.; FUKS, G.Ie3 KUTATBIADZE 
LYKOV, A.V. 5 PREDVODITELAV, A.S.5 KOUAKOV, P.K., LUSTICHANKO, VoP. 5 
MAKSIMOV, G.A.s KRASNIKOV, V.V. 


Readers’ response to I.T. El'porin's article "Terminology of heat and 
mass transfer" in IFZ2h No.l, 1961. Inzh.e-fiz. shure 5 noe7:113-133 
Jl "62, (MIRA 1537) 


1. Khimiko—tekhnologicheskiy inatitut, ge Ivanovo (for Strel'tsov ). 
2. Aviatsiomyy institut, Kazan’ (for Shchukin, Rebrov). 3. Poli- 
tekhnicheskiy institut, Tomsk (for Niks), 4. Institut teplofiziki 
Sibirskogo otdeleniya AN SSSR, Novosibirsk (for Kutateladze). 5. 
Energeticheskiy institut AN BSSR, Minsk (for Lykov). 6. Gosudarstven- 
nyy universitet imeni Lomonosova, Moskva (for Predvoditelev). 7. 
Institut inzhenerov zheleznodorozhnoge trunsporta, Moskva (for Konakov). 
8. Institut legkoy promyshlenrosti, Kiyev (for Dushchenko). 
9. Vsesoyuznyy zaochnyy inotitut pishchevoy pronyshlenrosti, Moskva 
(for Maksimov), 10, Tekhnologicheskiy institut pishchevoy 
promyshlennosti, Moskva (for Srisnibovy. “ 

(Heat—Transmission) (Mass tron sfor) : 
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NOVIKOV, I.1.; KUTATELADZE, S.S., prof.; LEONT'YEV, A.I.; MUSLIN, Ye. 


Science ey, fire and cold. Nauka i zhizn' 29 no.1:58-59 da ‘62. 
(MIRA 15:3) 
1. Direktor Instituta teplofiziki Sibirskogo otdeleniya AN SSSR; 
chlen-korrespondent AN SSSR (for Novikov). 2. Zaveduyushchiy 
laboratoriyey termogazodinamiki Instituta teplofiziki Sibirskogo 
otdeleniya AN SSSR (for Leont'yev). 
(Thermodynamics) 
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BORISHANSKIY, V.M.y rede; KUTAIELADZE, S,S., red; LEL'CHUK, V.L., 
red.; NOVIKOV, I.1., red.; «OMANGVA, L.A., red.; MAZEL! , 
Ye.I., tekhn. red. 


[Liquid metals] Zhidkic metally; sbornik stafei. ltoskva, 
Gosatomizdat, 1963. 326 p. (MIRA 16:12) 
(Liquid metals—-Thermal properties) 
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AGAFOKOV, Vladimir Andreyevich {decerced}; YE!¢ ILOV, Valentin 
Gecrpiyevich; FARKOV, Yevgernity Vasil'yevich; VASILIYS), 
V.K., doktor tokhn. nauk, prof., reteencent; BUIATLLADZE, 
S.S., doktor tekhn, nauk, prof., retrenzent; SHEDYURCY, eae, 
nauchn, red.; ‘Q0AaNCV, Yu.I., red.; CEISTYAKGYA, ..¥., 
red, 
(Marine condenser plants] Sudovye kordencntrtonnye ustanoevki. 
Leningrad, Suiprompiz, 1963. 480 (HBA 16:12) 

(Marine engineering) eevee (Stem)) 
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AUTHOR: rutateladisarianiae Novoothiseh) Leont 'yev, A. Ie (Novosibirsk) 1 
Rubtsov, Ne Ae (Novos 


TITLE: Evaluation of the role of rediation in calculating the heat transfer 
in a twhilent boundary J/°r ia 
ae ghurnel prikladnoy mekbantks 4 tekhnicheskoy fiziki, no. 4, 1965, 

“95 i 


TOPIC TAGS: heat. transfer, redistion, convection, boundary layer, turbalent 

boundary layer, redintive heet transfer, heat radiation, radiating 625 
ABSTRACT: Heat trengfer by radiation end convection in a turbulent boundary | 
Jayer has been analyzed, Thermal radietion from & high-temperature 686 effects | 
the temperature field iin the boundary layer and consequently the conditions of oe 

s heat transfer by conduction end convection. With allowance for these factors, 

‘rrr analysis was based. on reletionships previously derived by the euthors for 
heat trensfer and friction in & turbulent boundary leyer. _A combined Stenton _ 
munber (9) was used as & criterion for the overell convective-radiative heat as Sana 
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transfer, The resulting equation was applied to calcylate heat transfer fron 
/* @ high-temperature radiating gas to a flat plate, The results show in Fig, 1 
;, Of the Enclosure demonstrate that the optical density (k) has a substantial 
: effect on haat transfer, particularly at high n/s, ratios (3/3, charecterizes 
' the fraction of radiation in undisturbed flows So ds the Stanton number for a 
nonradiating gas at constant physical peremters inside the boundary lnyer), 
The comparatively simple formula derived can be used for the approximate solu- 
tion of radiative-convective heat-transfer problems, Orig. art, has: 2 figures 
and 18 formulas, i 


ASSOCIATION: none 
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ACCESSION NR: 2p4017726 g,/0294/63/001/003/0458/0460 
ROUTHORS + _kutateladze, S. Ses Leont 'yevs A. I- 
TITLE: eahece ae aes dissociation on friction and heat exchange in 
a turbulent poundary jayer 
| ve. li. nO- 3, 1963. 458- 


SOURCE: teplofizika vy *sokikh temperatur. 


£60 


TOPIC TAGS: poundary layer, turbulent poundary jayer, Laminar 
poundary layer, gas friction, gas dissociation. heat exchange, hy- 
personic flow, Limit law theory 

which unlike that in & 


BRSTRACT: Gas gissociation in at 
Laminar layer has not been thoroughly investigated, is considered 


for nypersonic velocities (M > 10) and the law of friction and heat 
exchange is derived on the basis of the limit Laws establisned by 


the authors elsewnere (furbulentny ty sloy szhimayemogo 


*y pogranichny 
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gaza, Sib. ord. AN SSSR, 1962). The final friction equation is, 
allowing for compressibility and heat exchange, 
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where ce oo friction coefficient under the conditions in question, 


Seg ~~ friction coefficient for flow of an incompressible liquid 


around a flat plate, Re** -~ critical Reynolds number, y* -- kinetic 
factor, Oy = y = ¥* “=~ heat exchange factor, a -~ degree of disso- 
ciation. Comparison of a simplified version of this formula (for 


Reynolds numbers from 10° to 10’) with computer results given by 
W. Dorrance (ARS Journal, v. 31, no. 1, 1961) showed both qualita- 
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tive and quantitative agreement. The maximum relative influence of 
the gas dissociation on friction in the turbulent boundary layer 
does not exceed 25%. Orig. art. has: 1 figure and 10 formulas. 
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(Institute of Thermophysics, Siberian Department AN SSSR) 
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KUTATELAIZS, 3.3.3 LECITYEY, Avil. (Novosibirsk) 


"Limiting friction and heat transfer laws in turbulent boundary layer", 


report presented at the 2nd All-Union Congress on Theoretical and Anplied 
Mechanics, Moscow, 29 Jan - 5 Feb 6h. 
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: Heat ‘a hea See friction in a turbilent:. boundary. layer (Teplenassoobmen : - ce 
Lt treniya v turbulentnom pogranichnom sloye) Norcaibirsk, Redisdat Sit. otd.. | Re 
Au SSSR, 1964. 206 ph fllus,, biblfo. Errate slip inserted. 1000 cepios | | : 
printed. (At head of title: Akadmetya nauk SSS%, Sibirskoys atdoleniyme  .. . 
Inatitut teplofiziki) Editor: 2, I. Shpakovekayay Technical editor: Ye.G.  .  & 
“—T"Shmakavay Proofreader: L. I. Korshunovs * 


TOPE TAGS: boundary layer Clow, detached flow, frict{on, heat transfer, incom 
; DPressibie fluid, masa tranaf{sr, nonisothermal flow, radiation effuct, turbulant 
boundary layer 
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‘ABSTRACT: Tho oxisting formulas of Kutateladze and Borishanskly for the critical 
heat flux are applicable only to single component liquids, Tho dupondonco of 
the heat flux on tho concontration of a mixture of liquids is complicatod by a 

‘‘ tendency for tho formation of unstable foam upon tho ourface on which boiling 

', takes place, The authors investigated experimontally the dependence of oritical 
; heat flux on the concontration of othyl alcohol in water at a progoure of 1 atm 
‘abs, Tho surfacoa used woro a wiro 0,5 ma in diamotor and 4 plato of larjjo sizo 
' and’ about 6 ma thick, standing on ito narrow edge, Tho results are given in 
‘Fig. 1 on the Enolosuro, Hore curve 1 represents the caso of the wire, oixrve 2 

i the case of the plate, and ourve 3 shows tho differenco betwoon tho expor/zantal 
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‘ results on the plate and the corresponding valuos calculated from the Kutateladze | 
‘and Borishanskiy formulas. Tho authors thank Yu, L. Sorokin and A. I, Ieont'yev 
‘for their critiquo of this work, Orig. art. hast 2 figures, 3 graphs, and 6 : 
, equations. : 
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# TOPIC TAGSE Nusselt number's turbulent flow, turbulent jet, boundary layer, skin = = 
“4 friction, Stenton number — is 


: ; ABSTRACT: The conservation law of wall turbulence relative to changes in seandary : 
® | conditions wae used to investigate the interaction between a submerged turbulent. | «2: 
| Jet with a solid wall. The schematic of the flow is shown in Fig. 1 on the poe 
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Russelt number, boundary layer 


: It fe show first that in the case of nucleate boiling, the ratio of = | 

the thickness of the boundary layer in the liquid to the average linear dimension 

of the quadratic call per effective steam fermation center fa quite small, so that 
boundary-layer theory can be applied tea the heat exchange processes eccurring in | 
nucleete boiling. It is alse shown that the heat transfer to the liquid can ve { 
regarded as cecurring in the vicinity of the frontal point. Using the boundary- 

‘layer theory and the lava of free turbulence, the authors derive the following re= | ~ 

lation for the ratio of the Nusselt to the Reynolds number 

s Nu/Ree = Cf + ceRee- 


| 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927910014-8" 


“APERONED FOR RELEASE: 03/13/2001 CIA-RDP86- 00513R000927910014- bi 


TERS aS BS TERE EE aces st Bee Sea ieee ISPS pec Bie ES DATS POC Pee SOR eee Leste Be 


L 4177465 | * 
ACCESSION NR: AP5005755 / 


and show by plotting thie formula and the available experimental dats, ee well ag 
by plotting the experimental data againat the theoretical curve 


Nu, ex ¢Pr! ts Rez, 


that the extension of the boundary-layer theory to nucleate boiling is valid. hey 
also conclude that the boundary-layer theory can serve as a basis for a more de- 


tailed theory of heat ipa during boiling. Orig. art. has: 3 figures and 9 
formulas. 
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TITLE: Problems in geothermal power engineering 
SOURCE: AN SSSR. Vestnik, no. 10, 1965, 25-31 


TOPIC TAGS: electric power production, heat energy conversion, heat pump, heat 
exchanger 


ABSTRACT: The authors discuss the various thermal power resources hidden deep with- 
in the earth which show up as volcanic eruptions, geysers and hot springs. A de- 
sign is proposed for a heat pump which uses the thermal power of undergre q pings. 
Water is pumped from a well into a freon evaporator and cooled. The freonl sdsce is 
then compressed and condensed under pressure. The heat from the compressed vapor 

is transferred to the water circulating in the heating system. This reduces energy 
losses by a factor of 4-6 in comparison with direct Steam heating. The use of heat 
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pumps for air conditioning units is discussed and the bromium-lithium absorption 
machine is recommended for temperatures above the freezing point of water, while 
the water-amnonium machine is recommended for temperatures below zero. The bremiun- 
lithium absorption machine consists of two drums, a heat exchanger and pumps. The 
upper drum consists of a boiler and condenser, while the lower is made up of an ab- 
sorber and an evaporator. The water from hot springs is fed to the boiler tube 
where the heat is used for boiling the water from an aqueous solution of lithius “a 
bromide. Tubes supplied with water from a cold spring are used for condensing the ; 
steam in the upper part of the drum. The condensed steam is cooled by a spray sy8- 

tem in the lower drum and the water vapor {s absorbed by a lithium bromide solution 

in the upper part of the drum. The lithium bromide is then fed through the heat 

exchanger to the boiler. The cold water is then used to absorb the heat from the 

ambient air. Methods are discussed for generating electricity by the use of subter- 


high, however in certain regions they may be considerably more economic than conven- 
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|TITLE: The turbulent boundary layer of a gas on a porous surface 


|SoURCE: Teplo- 1 massoperenos. t. II: Teplo- {1 massoperenos pri 
vzaimodeystvil tel s potokami zhidkostey 1 gazov (Heat end mass transfer. 
ve 2e: Heat and masa transfer in the {Interaction of bodies with liquid 
and ges flows). Minsk, Nauke 1 tekhnika, 1965, 351-360 


TOPIC TAGS: turbulent boundary layer, ges dynamics, Mach number, 
surface property 


ABSTRACT: If the effect of thermo-, bero-, end gino-diffusion are 
neglected, then the system of differential oquations for a binary 
boundary layer assumes the form: 
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On the basis of the above initial aquations, the euthor develops a 
mathematical solution of the problem, taking into sccount the 
permeability of the surface, for blowing and auction over a wide range 
of Mach numbers. The results are compared with severel series of data 
from the literature, and are exhibited graphically. Orig. art. has: 
46 formules and 5 figures. 
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ABSTRACT: An analytic method is proposed for determining the effectiveness of baffle 
cooling of a plane thermally insulated wall when a cooling gas is delivered through 
grates, Results obtained for the cooling effect of a gas passing through a single 
aperture are shown to be applicable to the more complex problem. Equations for the 
ldepree of energy and monentum loss are introduced for the second aperture as an exten- 
jSion of those for the first. An estimate is then made of the effectiveness of heat pro 
‘tection, the measure of which is taken to be the temperature of the insulated wall. 
iThese estimates are shown to agree with experimental data. Orig. art. has: 23 formu- 
las, 6 figures. 
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‘TOPIC TAGS: turbulent heat transfer, semipermeable surfacc, sweat 
‘cooling, subsonic tes flow ' 


| 
ABSTRACT: A method is presented ror calculating the heat transfer on a | 
‘semipermeable surface under conditions of subsonic flow with foreign | 
sas injection, The method 4s based on the solution of the energy equa-~ 
tion and the use of the asymptotic theory of the turbulent boundary 
‘layer. Figure 1 shows the comparison of the calculated results with L 
.experimental data obtained by Tefik, Eckert, et-al. (Thermal diffusion 
iefrects on energy transfer in turbulent boundary layer witn helijun- 
‘injection, Proc, of the 1962 neat transfer and fluid, Mechanics 
ai Stanford University Press, 1962). 7 
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| 
’ The calculation was performed for: kp=0.005--6.05 R=0.25; Cp, ey," : | 
/ 0.253 -y =0,303--0.9, where ky is a function of the wall and 

gas temperatures, and c and c are the specific heats of the | 
/ main and injected gases) Pl respectively, ‘The obtained results | 
-'-show that’ the rate of injected gas is only slightly affected by the 
-, physical properties of injected and main gases, : 
--) Orig,art.has; 2 figures and 20 formulas. (WA-88] 
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TITLE: Contactless time tel ts 21, No. 177986 
SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 2, 1966, 58 
TOPIC TAGS: time relay, delay circuit 


ABSTRACT: The contactless time relay shown in Fig. 1 consists of RC networks, 


blocking generators, and flip-flops. To increase the tine delay and simplify the 


Fig. 1. Time relay 


1-4 - Coupled blocking generators; 
5, 6 - flip-flops. 


621,318.57. 
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circuitry, one of the flip-flop outputs drives blocking generator 1 and the other 
complementary output drives blocking generator 2. The output of the third blocking 
generator driven by the first {4s connected to the O input of the first flip-flop (5) 
and the 1 input of flip-flop 6. The O input of flip-flop 6 is connected to the outpu 
of blocking generator 4. Orig. art. has: 1 figure. {BD} 
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(The screwing together of scraw-threads with protective coatings] 
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